Effect of selected NAD+ analogues on mitochondria activity and proliferation of endothelial EA.hy926 cells.
The aim of the study was to examine the effect of 1-methylnicotinamide (MNA) and 1-methyl-3-nitropyridine (MNP) on mitochondria activity and proliferation of endothelial EA.hy926 cells. The activity of MNA was also referred to nicotinamide (NAM) being MNA metabolic precursor. NAM and MNA used at high concentrations (up to 1 mM) had no effect on mitochondria metabolism and proliferation of EA.hy926 cells. It could be related to the fact that these compounds hardly cross the cell membrane. It supports the results of our previous study suggesting that anti-inflammatory and anti-thrombotic effects of MNA could be associated with its ability to bind to glycosaminoglycans, especially heparins, located on the endothelium membrane without entering into target cells. In contrast, MNP caused substantial changes in mitochondria activity and proliferation of EA.hy926 cells. This compound used at low concentrations (below 100 microM) blocked the cell cycle of EA.hy926 cells in G1 phase and was very effective in inhibiting cell growth (IC50=13.8+/-2.4 microM). At higher concentrations (0.1-1 mM) MNP caused a significant reduction of cell survival. The observed effects of MNP could be related, at least in part, to its ability to influence the ATP and NAD+ intracellular levels. MNP caused also important changes in Ca2+ intracellular concentration, significant decrease in inner mitochondrial membrane potential and high increase in mitochondrial respiration of EA.hy926 cells. The observed effects of MNP may be related in part to its cellular metabolites detected after 45 min incubation with 250 microM MNP.